
79

3. CHEMICAL AND PHYSICAL INFORMATION

3.1 CHEMICAL IDENTITY

The chemical formula and identification numbers for plutonium are
listed in Table 3-1.

3.2 PHYSICAL AND CHEMICAL PROPERTIES

Important physical and chemical properties of plutonium and its
compounds are listed in Table 3-2. There are 15 known isotopes of
plutonium which have atomic weights ranging from 232 to 246. Of these.
only plutonium isotopes 236 to 243 are of particular biological interest
either as a result of their production in nuclear processes or because
of other uses (Nenot and Stather 1979). Therefore, only these isotopes
are listed in the tables. The radiological properties for plutonium
isotopes are presented in Table 3-3. Decay schemes for plutonium-239
and plutonium-241 are given in Figure 3-l and Figure 3-2.

Plutonium is a very reactive metal and oxidizes readily in moist
air. In finely divided form, plutonium metal is pyrophoric (Taylor
1973). Plutonium exhibits five oxidation states from plutonium(II1) to
plutonium(VI1). The four lower oxidation states are stable in solution
and may co-exist in the same solution. Complex (coordination) compounds
are formed with many of the common inorganic anions, such as plutonium
nitrate (Pu(NO

3
)
4
).

A large number of plutonium compounds have been prepared in the
solid state. Plutonium metal is attacked by all common gases at
elevated temperatures; thus ammonia and nitrogen form nitrides, hydrogen
forms hydrides, the halogens and gaseous halogen acids produce halides,
carbon monoxide forms carbides, and carbon dioxide produces carbides and
dioxides (Cleveland 1970). An in-depth review of the chemistry of
plutonium and its compounds is given in Cleveland (1970).












